19  September  1961 


SOVIET  SCIENTIFIC  CONFERENCES 
ON  POWER  MACHINE  BUILDING 


-  USSR  - 


19990210  052 


'jmrBmrhoffgffMmm  jp'  > 


App*erod  tas  peblit  | 


Distributed  by: 

OFFICE  OF  TECHNICAL  SERVICES 
U.  S.  DEPARTMENT  OF  COMMERCE 
WASHINGTON  23,  D.  C, 


U.  S.  JOINT  PUBLICATIONS  RESEARCH  SERVICE 
1636  CONNECTICUT  AVE.,  N.  W. 
WASHINGTON  23,  D.  C. 


Reproduced  From 
Best  Available  Copy 


FOREWORD 

This  publication  was  prepared  under  contract 
by  the  UNITED  STATES  JOINT  PUBLICATIONS  RE¬ 
SEARCH  SERVICE,  a  federal  government  organi¬ 
zation  established  to  service  the  translation 
and  research  needs  of  the  various  government 


departments . 
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[This  report  contains  the  translations  of  two  articles 
on  scientific  conferences  held  in  the  Soviet  Union  pub¬ 
lished  in  Prikladna  ■  Mekhanika  (Applied  Mechanics) . 
Complete  bibliographic  information  accompanies  each 
article.] 
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SCIENTIFIC  CONFERENCE  ON  HIGH  TEMPERATURE  DURABILITY 

‘  #  ,  ’  ’  '  *  .  * 

[Following  is  the  translation  of  an  article  by  V.  P. 

Dubinin  in  Prikladna  Mekhanika  (Applied  Mechanics), 

Vol.  No.  2,  Kiev,  1961,  pages" 228-229.] 

Over  a  hundred  and  fifty  workers  of  academic  and  industrial  branch 
scientific  research  institutes,  of  industry  and  higher  educational  in¬ 
stitutions  of  Moscow,  Leningrad,  Kiev,  and  other  cities  of  the  Soviet 
Union  took  part  in  the  conference  on  high  temperature  durability  in 
power  machine  building,  which  convened  in ‘Kiev  on  the  initiative  of  the 
Institute  of  Ceramic  Metallurgy  and  Special  Alloys,  AN  [Akademiya  Nauk  — 
Academy  of  Sciences]  UkSSR,  and  the  State  Committee  for  Science  and  En¬ 
gineering  of  the  Council  of  Ministers  UkSSR. 

The  conference  took  place  between  21  and  23  June  i960.  It  began 
with  a  word  of  introduction  by  I.  M.  Frantsevich,  director  of  DBS 
[Institut  Matalokeramiki  i  Spetsial'nykh  Splav  —  Institute  of  Ceramic 
Metallurgy  and  Special  Alloys]  AN  UkSSR,  and  corresponding  member  of 
the  AN  UkSSR. 

The  following  reports  were  heard  at  the  conference:  G.  S. 

Pisarenko  (DBS,'  AN  UkSSR)  —  Studies  on.  High  Temperature  Durability  at 
the  institute  of  Ceramic  Metallurgy  and  Special  Alloys,  AN  UkSSR;  V.  M„ 
Rudenko  (IMSS,  AN  UkSSR)  —  Studies  on  Static  Durability  of  Heat-resistant 
Materials  which  are  Obtained  by  Methods  used  in  Ceramic  Metallurgy; 

V.  G.  Timoshenko  and  V.  I.  Kovpak  (IMSS,  AN  UkSSR)  —  Device  for  Testing 
the  Enduring  Strength  of  Heat-resistant  Materials  on  Scheduled  Change 
of  Load  and  Temperature;  0.  F.  Tereshchenko  of  KPI  [Kievskiy  Politechni- 
cheskiy  Institut  —  Kiev  Polytechnical  Institute]  —  Study  on  the  Influ¬ 
ence  of  the  Conditions  of  Heating  upon  the  Durability  Characteristics 
of  Heat-resistant  Materials;  V.  V.  Bolotin  (Institute  of  Mechanics  of 
the  Academy  of  Sciences  USSR)  —  Scalar  Effect  and  Scatter  of  Character¬ 
istics  of  Strength  of  Friable  Materials  for  Various  Kinds  of  Load; 

V.  Ya.  Kelekhsayev  (Moscow)  —  Use  of  Metallic  Powders  in  Manufacturing 

•  Bimetallic  Sheets  and  for  Increasing  the  Structural  Strength  of  Steel;  . 
I.  A.  Oding  and  L.  K.  Gordiyenko  (Institute  of  Metallurgy  imeni  Baykov, 
Academy  of  Sciences  USSR)  —  Study  on  Structural  Changes  in  Metals  and 

*  Alloys  During  High  Temperature  Creep  by  Measuring  Changes  in  Their 
Electric  Conductivity;  M,  M.  Sklyarov  (Moscow)  —  Testing  Heat-resistant 
Alloys  in  Regard  to  Creep  of  Short  (matter  of  seconds)  Duration;  V.  P. 
Dubinin  (IMSS,  AN  UkSSR)  —  Study  on  the  Influence  of  Structural  Factors 
upon  the  Enduring  Strength  of  Certain  Heat-resistant  Turboblade 
Materials ;  I.  A.  Kozlov  and  I.  V.  Lebedyev  (IMSS,  AN  UkSSR)  —  Some 
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Questions  Concerning  Experimental  Study  of  the  Carrying  Capacity  of  Disks 
with  Regard  to  Temperature  $  V.  G*  Timoshenko  (BBS,  AN  UkSSR)  --  A 
String  Pickup  for  Measuring  Deformations  at  High  Temperatures;  V.  T.  ^ 
Troshchenko  (BISS,  AN  UkSSR  —  Durability  of  Metalloceramic  Heat-resistant 
Materials  under  Non-stationary  Conditions  of  Cyclic  Loads  and  Temperature; 

M.  Ii  Chayevskiy  (Institute  of  Machine  Technology  and  Automation,  AN  UkSSR; 

—  Strength  pf  Steel  when  in  Contact  with  Fused  Eutectics  Pb  r-  Sn  and 

Pb  -*•  Bi;  V.  0.  Kuz’menko  (BBS,  AN  UkSSR)  Study  on  Elastic,  Stable  Heat- 
resistant  Materials  at  High  Temperatures;  V.  T.  Troshchenko,  B.  0. 

Gryaznov  (IMSS,  AN  .UkSSR) ,  L.  A.  Kaplinskiy ; (Plant  of  Automatic  Machines 
imeni  Gor’kiy)  —  Influence  of  Static  Stretching  upon  the  Endurance  of 
1x13  Steel;  M.  I.  Chernyak  (Institute  of  Mechanics,  AN  UkSSR)  —  Influ¬ 
ence  of  a  Previous  Deformation  upon  the  Endurance  of  Heat-resistant 
Alloys;  B.  0.  Giyaznov  (BBS,  AN  UkSSR)  —  Study  on  the  Endurance  of 
Heat-resistant  Materials  in  a  Complex  Tense  State  under  High  Temperature 
Conditions;  V.  T.  Troshchenko  (UBS,  AN' UkSSR)  —  on  the  Durability  of 
Turbine  Blade  Shafts  in  a  Complex  State  of  Tension  under  Conditions  of 
High  Temperatures;  I.  0.  Troyan  (IMSS,  AN  UkSSR)  --  Study  on  the  Influ¬ 
ence  of  load  Frequency  upon  Durability  of  Heat-resistant  Alloys  at  High 
Temperature  Conditions;  I.  G.  Fridlender  and  D.  II.  Petergerya  (Zaporozh  ye 
Machine  Building  Institute)  ~  Study  on  the  Influence  of  Electrochemical 
Polishing  on  Strength  and  Durability  at  High  Temperature  of  the  Alloy (3y}^3jb’) 
$1  437B) ;  M.  V.  Novikov  (BBS,  AN  UkSSR)  —  Study  on  Damping  Properties 
of  Heat-resistant  Materials  at  High  .Temperatures;  K.  Ya.  Leonov  and  Ya. 

S.  Pidstrigach  (Institute  of  Machine  Technology  and  Automation,  AN  UkSSR) 

—  On  Differential  Equations  of  Thermodiffusion  in  a  Solid  State;  M,  M. 

Sklyarov  (Moscow)  --  On  a  Rational  Method  of  Testing  Heat-resistant 
Alloys  for  -Refractiveness;  Ye.  M.  German,  (Moscow)  —  Influence,  of  Heat 
Changes  on  the  Durability  of  Metalloceramic  Alloys;  M.S.'  Ibzharovskiy 
(KPI)  —  Study  on  Thermal  Fatigue  of  Heat-resistant  Materials;  I.  M. 

Fedorchenko  and  H.  0.  Filatova  (UBS.,  AN  UkSSR)  —  Studies  on  Mechani¬ 
cal  Properties  of  Metalloceramic  Iron  at  Higher  Temperatures;  G.  M. . 
Tretyachenko  and  L.  V.  Kravchuk  (IMSS,  AN  UkSSR)  —  Methods  of  Testing 
Friable  Materials  for  Heat  Shock;  G.  M.  Tretyachenko  and  L.  V.  Kravchuk 
--.Study  on  the  Tense  State  and  Destruction  of  Metal-ceramic  Parts  at 
Abrupt  Temperature  Changes;  V.  K.  Kuz*menko  (KPI)  —  Study  on  the  Dura¬ 
bility  Characteristics  of  Certain  High-melting  Materials  at  Temperatures 
Close  to  2,000°C;  0.  F.  Pronkin  (Moscow)  —  Methods  of  Designing  Con¬ 
struction  Lines  and  Calculating  the  Strength  of  Hon-uniformly_ Heated 

Disks  with  Regard  to  Plasticity  and  Creep,  according  to  the  principle 
of  threshold  stresses.  , 

.The  conference  noted  considerable  progress  in  the  field  of  develop¬ 
ment  of  theoretical  and  experimental  work  connected'with  the  problem 
under  consideration.  ■  '  , 

The  intense  development  of  those  studies  in',  recent  time  is  due 
to  demands  brought  forward  by  new  branches  of  industry. 

A  number  of  scientific  research  and  design  organizations  have 
achieved  valuable  results  in  studies  directed  toward  finding  new  ma¬ 
terials  able  to  operate  under  conditions  of  high  temperatures,  as  well 


as  in  studies  devoted  to  a  ^comprehensive  f  grail  jairizat  ion  with  the  strength 
of  these  materials  and  of  structural  elements  "at  high  temperatures* 

At  the  same  time .the  conference  ascertained  that  research  being 
carried  out  oh  the  strength  of  materials,  components,  and  structures  at 
high  temperatures ; 1  associated  with  power  machine  building-;  •  do-  'not  entirely 
satisfy  present  demands  and  require  substantial  development." 

This  concerns,  first  of  all,  the  following  fields:  ..  .. 

1.  Devllopient  arid  study  on  the  strength  of  new  materials  rdiich 
would  be  able  tp  function  reliably  at  temperatures  up" to  2,000° C-3 , 000° C 

and  higher.  '  /•  '  ’ 

2.  Research' oh  the'  strength  of  power  machine  parts  under  condi-  " 
tions  of  non-stationary  load' arid  higher  temperature. 

3.  Development  of  reliable  experimental  methods  lor  studying  the 
strength  of  materials  and  of  actual  structures  at  temperatures  up  to 
2,000°C  and  higher.  This  concerns,  in  the  first  place,  the  development 
of  reliable  methods  of  measuring  high  temperatures  and  creation  of  ex¬ 
perimental  machines  that  would  make  it  possible  to  conduct  tests  under 
conditions  of  non-stationary  loads  and  temperatures. 

4.  Development  of  theoretical  methods  of  evaluating  the  strength 
of  materials  and  structures  in  operation,  under  conditions  of  high 

"fc©inp©I*5lt\lI*6S  • 

5o  Wide  adoptation  of  methods  of  physics  in  the  study  of  durability 
at  high' temperatures. 

6.  Research  on  high  temperature  durability  at  large  and  small 
test  bases. 

Attaching  an  extraordinary  importance  to  the  further  extensive 
development  of  the  studies  on  the  high  temperature  durability  in 
power  machine  building,  the  conference  has  recommended  to  the  correspond¬ 
ing  scientific  research  institutions  to  devote  special  attention  to  the 
development  of  the  above-listed  scientific  aims  in  this  field. 


A 
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SCIENTIFIC  CONFERENCE  ON  VIBRATIONS  AND  THEIR  , 

DAMPING  in  POWER  machines 

[Following  is  the  translation  of  an  article  by  A.  P.  Yakovlyev 
■  in  Pri kl adna  Mekhanika  (Applied  Mechanics),  Vol.  Vlli  No.  2, 

Kiev,  1961,  pages  229-230.]  ' 

On  11-13  October  I960  a  conference  took  place'  in  Kiev  on  problems 
associated  with  vibrations  and' their  damping  in  power  machines ,  which 
has  been"  called  by  The  Institute  of  Ceramic  Metallurgy  and  Special  Al¬ 
loys,  AN  UkSSR  jointly  with  the  State  Committee  for  Science  and  Engineering 
of' the  Council  of  Ministers  UkSSR.  This  has  been  the  third  All-Union, 
conference  devoted  to  the  above-mentioned  scientific  field.  The  previous 
two  conferences  have  also  taken  place  in  Kiev;  the  first  one  in  June 
1956  and  the  second  one  in  December  1958 •  A 

The  conference  was  attended  by  more  than  one  hundred  and  twenty 
workers  of  academic  and  industrial  scientific  reserarch  institutes,  in¬ 
dustry,  and  higher  educational  institutions  of  Kiev,  Moscow,  Leningrad, 
and  other  cities  of  the  Soviet  Union. 

The  director  of  the  Institute  of  Ceramic  Metallurgy  and  Special 
Alloys  (IMSS,  AN  UkSSR),  and  corresponding  member  of  the  AN  UkSSR,  I.  M. 
Frantsevich,  opened  the  conference  by  a  short  word  of  introduction. 

The  following  reports  were  heard  at  the  conference:  G.  S. 

Pisarenko  (IMSS,  ANUkSSR)  —  On  certain  Questions  Concerning  the  Study 
of  Vibrations  with  Regard  to  Dissipation  of  Energy;  11.  V.  Vasilenko 
(IMSS,  AN  UkSSR)  —  Some  Problems  on  Bending  Torsional  Vibrations  in 
Bars  with  Regard  to  Weak  Damping;  V.  G.  Ebanoydze  (Tbilisi)  —  Method 
of  Calculating  the  Internal  Resistance  to  Vibrations  in  Elastic  Systems; 

V.  G.  Timoshenko  (IMSS,  AN  UkSSR)  —  Mechanical  Vibratios  of  a  System 
during  Hysteresis  Losses;  P.  M.  Senik  (Lvov)— On  the  Function  on  which 
Characterizes  Energy  Dissipation  in  Elastic  Systems;  Yu .  0.  Klikh  (Odessa) 

—  Study  on  Vibrations,  in  Elastic  Systems  with  a  Two  Degree  Play,  with 
regard  to  energy  dissipation;  P.  M.  Ruban  (Institute  of  Foundry  Manufacture, 

AN  UkSSR  _  Determination  of  Energy  Dissipation  in  Material  by  Measuring 

Hysteresis  Loops;  K.  T.  Shatalov  of  IMASh  [institut  mashynobuduvannya  — 
Machine  Building  Institute,]  AN  UkSSR  —  On  the  Determination  of  Hy¬ 
steresis  Loops  by  means  of  Spring  Dynamometers;  V.  V.  Khil’chevskiy  of 

KPI  (Kievskiy  politekhnicheskiy  institut  —  Kiev  Polytechnic  Institute) 

—  Influence  of  the  State  of  Tension  upon  the  Energy  Dissipation  in 
Rods  During  Vibrations;  V.  V.  Khil'chevskiy  —  On  the  Damping  Properties 
of  Certain  Plastics;  A.  P.  Takovlyev  (IMSS,  AN  UkSSR)  —  Experimental 
Study  on  Energy  Dissipation  During  Transverse  Vibrations  in  Rods;  A.  P. 
Yakovlyev  —  Apparatus  for  Studying  Damping  Properties  of  Materials  at 
Low  Temperatures;  M.  V.  Novikov  (DBS,  AN  UkSSR)  —  Energy  Dissipation 
in  the  Substance  of  Rods  During  Vibrations  of  Various  Kinds;  M.  V. 

Novikov  —  Studies  on  the  Influence  of  High  Temperatures  on  Damping  in 
Heat-resistant  Materials;  M.  0.  Kryshtal  and  S.  0.  Colovin  (Tula)  — 

Damping  Properties  and  Durability  of  Heat  Treated  Carbon  Steel;  T.  M. 
Samarina  (Moscow)  —  Theory  and  Experimental  Adjustment  of  Design  of  a 


Multiform  High-frequency  Installation  fol4  Testing  the  durability  of 
materials  at  high  temperatures}  I.  Ye.  Debrivniy  (KPI)  ~  On  the  Deter¬ 
mination  of  Damping  Properties  of  Ste.el  Cables;  Ya.  G*  Panovko  (Riga)  — 

On  the  Tenth  International  Congress  on  Applied  Mechanics}  M. 'M.  lixkhin 
(KPI)  -i.  Influence  of  the  Dimensions  of  Structural  Elements  on  the  Energy 
Dissipation  in  Material  During  Torsional  Vibrations}  Ya.  A.  Bratus'. 

(KPI)  —  Damping  of  Vibrations  in  Rod  Bundles  with  regard  to  Structural 
Factors;  K.  0.  Prokofyev  TsNKl  .[Tsentral'niy  naukovo-doslidniy  institut  — 
Central  Scientific  Research  Institute]  imeni  0.  M.  Krilov,-  Leningrad  --■ 

On  the  Method  of  Determination  of  the  Decrement  of  Vibrations  in  Turbo- 
machine  Blades;  B.  0.  Gryaz-nov.  (IMSS ,  AN  UkSSR  —  Study  on  the  Breakdown 
of  Turbine  Blades  at  Higher  Forms  of  Vibrations ;  I.  Ya.  Hahin  (Sverdlovs 'k) 
—  Studies  on  Damping  Properties  of  Blade  Steel  with  High  Chrome  Content; 

S.  L.  Zhukov  (Moscow)  --  Damping  in  Materials  at  High  Stresses,  as 
Determined  from  Hysteresis  Loops;  Ye.  S.  Sorokin  (Moscow)  —  A  Review 
of  the  Recent  Studies  on  the  Dissipation  of  the  Energy  of  Vibrations  in 
Materials  and  Structures ,  Carried  out  at  the  Academy  of  Construction  and 
Architecture  of  the  Soviet  Union;  F.  F.  Bolotin  and  I.  0.  Lurye  (Lenin¬ 
grad)  --  Damping  Supports  in  Diesel  Installations  Against  Torsional  Re¬ 
sonance  Vibrations;  0.  S.  Shemonayev  TsKTI  [Tsentral'niy  kotloturbinniy 
institut  --  Central  Eoiler  and  Turbine  Institute]  imeni  Polzunov  in 
Leningrad  —  Studies  on  the  Excitation  of  Vibrations  in  Turbomachine 
Blades;  R.  V.  Zelyukova  (Odessa)  —  On  the  Damping  of  Vibrations  in 
Compound  Rods  with  Negative  Allowance  and  Metallized  Coating. 

The  conference  has  demonstrated  that  theoretical  development, 
which  has  led  to  creation  of  a  number  of  methods  for  calculating  the 
vibrations  taking  place  in  the  components  of  turbomachines  and  in  other 
machine  parts,  as  well  as  the  experimentally-obtained  data  on  the  damping 
properties  of  a  great  variety  of  cast  materials,  metal-ceramics  and 
plastics,  is  very  useful  in  practical  work  on  the  part  of  designers  and 
scientific  workers  of  design  institutions,  industrial  organizations,  and 
so  on.  The  most  important  result  in  the  field  of  studies  on  the  damping 
of  vibrations  in  materials  and  structures  and  on  the  allowances  to 
be  made  for  it  in  calculations  have  been  obtained  at  the  Institute  of 
Ceramic  Metallurgy  and  Special  Alloys  AN  UkSSR;  at  the  Kiev  Polytechnic 
Institute;  at  the  Odessa  Polytechnic  Institute;  TsNKl  imeni  0.  M.  Krilov; 
TsNKl  of  Building  Structures;  Academy  of  Sciences  Latvian  SSR;  at  the 
Laboratory  of  Hydraulic  Machines  AN  UkSSR,  and  so  on. 

The  conference  has  decided  that  the  following  steps  are  necessary! 

1.  To  promote  the  all-round  development  of  theoretical  studies 
concerning  methods  of  calculating  vibrations  in  elastic  systems  with 
regard  to  energy  dissipation  due  to  the  external  as  well  as  the  internal 
causes.  Particular  attention  is  to  be  given  to  calculations  of  complex 
vibrations  that  occur  most  frequently  under  actual  conditions;  the 
temperature  is  to  be  considered  among  other  factors.  The  already  de¬ 
veloped  methods  are  to  be  recommended  for  use  in  calculations  connected 
with  designer's  work,  for  the  purpose  of  evaluating  their  effectiveness, 
preciseness,  reliability,  and  limitations. 

2.  To  direct  attention  toward  working  out  and  adoptation  of  a 


uniform  terminology  and  estabiishment^f  e^edxent  cri.teria  allowing 
ing  the  damping  properties  Cf  ^al  ^mat  .  condition, 

for  the  influence  of  various  factors  W  ox  mau 

structural  factors ,  and  to  experimental  studies 

3-  To  emphasize  the ofgvibrations  and  their  damping  : 
on  the  following  problems  in  .  damping  characteristics  of  materials 
study  on  laboratory1,  models v  of  the  temperature;  determination 

in  a  state  of  uniform  stress,  with regard  lor  uemp  ^  others  by  the 

of  damping  characteristics  under  stably  influence* which  the  state  of 

stress  has^upon^damping^study^on  damping^of^complex^vibrations^in^e^e-^^ 

^e  damping^properties  of  plastics^  ^ 

in  studying  the  damping  “ of  phenomena  that 

is  to  be  given  to  learning  the physi  influence  of  a  changing  dynamic 

occur  in  various  materials  u  -wy^ncr  damt>in£  properties  of 

load.  The  problem  of  studying  andanalyzin  a  P^  g  P  attention, 

real  structures  is  also  to  be  considered  as ^dese^ rvin  mechanical  vibra- 

k.  The  'development  of  ways  and  means  of  damping  ^  ^  field 

tions  is  to  be  regarded  as  one  their  harmful  influence. 

-  3Z 

^  in  research 

and  manufacturing  practice.  .  „  conference. 

*"s 

in  elastic  systems ,  is  to  be  held  in  19  2. 
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